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Appendix 1: Harding ESE Field Standard Operating Procedures 
I. Site Selection Procedures 

 A. Site Installation, Initiation, and Operator Training 
 B. Measurement of Leaf Area Index 

II. Site Operations 
 A. Site Operator Checklist 
 B. Site Operator Instructions with R.M. Young Equipment 
 C. Site Operator Instructions with Climatronics Equipment 
 D. Field Operations Manual 
  1 Odessa Data Acquisition System 
  2 Filter Sampling 
  3 Ozone Monitoring 
  4 Tipping Bucket Rain Gauge 
  5 Wetness Sensor 
  6 Climatronics Meteorological System 
  7 R.M. Young Meteorological System 

III. Field Calibrations 
 A. Field Calibrations Manual 

IV. Certification Laboratory 
 A. Primary Standards 
  1 Ozone 
  2 BIOS Flow Meter 
  3 Eppley Pyranometer 
  4 Thermometers 
  5 Vaportron H-100L Precision Relative Humidity Lab 
  6 Fluke Multimeter 8060A 
  7 Relative Humidity Saturated Aqueous Salt Solutions 
 B. Transfer Standards 
  1 Calibration Equipment and Spare Parts Box 
  2 Datel Voltage Source (350A) 
  3 Ozone Analyzer 
  4 BIOS DryCal Primary Air Flow Meter 
  5 Transfer RTD Eutechnics, Transfer RTD HY-CAL  and Platinum RTD 
  6 R.M. Young Synchronous Motor Model 18802 
  7 Brunton Pocket Transit 
  8 Rotronics GTL Hygrometer Model A1 
  9 R.M. Young Solar Radiation Transfer System 
 10 Relative Humidity Saturated Aqueous Salt Solution 
 C. Site Instrumentation 
  1 Field Equipment Sign-In and Sign-Out 
  2 TECO Ozone Monitors, Models 49C and 49-103 
  3 Mass Flow Controller 
  4 Wetness Sensor 
  5 Tipping Bucket Rain Gauge 
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Appendix 1: Harding ESE Field Standard Operating Procedures (con’t) 
 C. Site Instrumentation (continued) 
  6 Climatronics 
 a Wind Direction  
 b Wind Speed 
 c Temperature/Delta Temperature 
 d Relative Humidity 
 e Solar Radiation 
  7 R.M. Young 
 a Wind Direction  
 b Wind Speed 
 c Temperature/Delta Temperature 
 d Relative Humidity - Rotronics 
 e Solar Radiation 
  
Appendix 2: Site Contact List 
 Site Contact List 
  
Appendix 3: Air Resource Specialists Standard Operating Procedures 

I. NPS AIR MONITORING NETWORK FIELD OPERATOR PROCEDURES 
3176 Station Operator Maintenance Procedures for Meteorological Monitoring Sites Using the 

DataView System 
3176-3100 Checklist Instruction – Weekly Station Visit – Wind Speed/Wind Direction Sensor 

(Climatronics) 
3176-3101 Checklist Instruction – Weekly Station Visit – Wind Speed/Wind Direction Sensor (R.M. 

Young) 
3176-3105 Checklist Instruction – Weekly Station Visit – Temperature Sensor (Climatronics) 
3176-3107 Checklist Instruction – Weekly Station Visit – Relative Humidity (Climatronics) 
3176-3110 Checklist Instruction – Weekly Station Visit – Temperature/ Delta Temperature Sensor 

(Climatronics) 
3176-3111 Checklist Instruction – Weekly Station Visit – Temperature/Delta Temperature Sensor  

(R.M. Young) 
3176-3115 Checklist Instruction – Weekly Station Visit – Air Temperature and Relative Humidity 

Sensor (Rotronics) 
3176-3120 Checklist Instruction – Weekly Station Visit – Relative Humidity Sensor (Rotronics) 
3176-3130 Checklist Instruction – Weekly Station Visit – Solar Radiation Sensor (Climatronics) 
3176-3131 Checklist Instruction – Weekly Station Visit – Solar Radiation Sensor (R.M. Young) 
3176-3140 Checklist Instruction – Weekly Station Visit – Wetness Sensor (R.M. Young) 
3176-3150 Checklist Instruction – Weekly Station Visit – Precipitation Sensor (Climatronics) 

3178 Station Operator Maintenance Procedures for Gaseous Monitoring Sites Using the DataView 
System 

3178-3101 Checklist Instruction – Weekly Station Visit – Ozone Analyzer (Monitor Labs ML8810)  
Ozone Calibrator (Dasibi 1003-PC) CASTNet Dry Deposition 

3178-3102 Checklist Instruction – Weekly Station Visit – Ozone Analyzer (Monitor Labs ML8810)  
Ozone Calibrator (Dasibi 1008-PC) 

3178-3105 Checklist Instruction – Weekly Station Visit – Ozone Analyzer (Dasibi 1003-AH) (Ozone 
Calibrator (Dasibi 1003-PC) 
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Appendix 3: Air Resource Specialists Standard Operating Procedures (con’t) 
I. NPS AIR MONITORING NETWORK FIELD OPERATOR PROCEDURES 

3178-3106 Checklist Instruction – Weekly Station Visit – Ozone Analyzer (Dasibi 1003-AH) Ozone  
Calibrator (Dasibi 1003-PC) CASTNet Dry Deposition 

3178-3110 Checklist Instruction – Weekly Station Visit – Ozone Analyzer (TEI 49) 
Ozone Calibrator (Dasibi 1003-PC) CASTNet Dry Deposition 

3178-3111 Checklist Instruction – Weekly Station Visit – Ozone Analyzer (TEI 49) 
Ozone Calibrator (Dasibi 1003-PC)  

3178-3113 Checklist Instruction – Weekly Station Visit – Ozone Analyzer (TEI 49)  
Ozone Calibrator (TEI 49) CASTNet Dry Deposition 

3178-3115 Checklist Instruction – Weekly Station Visit – Ozone Analyzer (TEI 49C)  
Ozone Calibrator (TEI 49C)  

3178-3116 Checklist Instruction – Weekly Station Visit – Ozone Analyzer (TEI 49C)  
Ozone Calibrator (TEI 49C) CASTNet Dry Deposition 

3178-3117 Checklist Instruction – Weekly Station Visit – Sulfur Dioxide Analyzer (TEI 43C TL) 
Gas Dilution Calibrator (TEI 146) 

3178-3121 Checklist Instruction – Weekly Station Visit – Ozone Analyzer (API 400) 
Ozone Calibrator (Dasibi 1003-PC) CASTNet Dry Deposition 

3178-3122 Checklist Instruction – Weekly Station Visit – Ozone Analyzer (API 400) 
Ozone Calibrator (Dasibi 1003-PC) 

3178-3126 Check Checklist Instruction – Weekly Station Visit – Ozone Analyzer (CSI OA 325-2) 
Ozone Calibrator (Dasibi 1003-PC) CASTNet Dry Deposition 

3178-3300 Checklist Instruction – Multipoint Calibration – Ozone Analyzer (ML 8810) 
Ozone Calibrator (Dasibi 1003-PC)  

3178-3303 Checklist Instruction – Multipoint Calibration – Ozone Analyzer (ML 8810) 
Ozone Calibrator (Dasibi 1008-PC) 

3178-3305 Checklist Instruction – Multipoint Calibration – Ozone Analyzer (Dasibi 1003-AH) Ozone 
Calibrator (Dasibi 1003-PC) 

3178-3310 Checklist Instruction – Multipoint Calibration – Ozone Analyzer (TEI 49) Ozone Calibrator 
(Dasibi 1003-PC) 

3178-3312 Checklist Instruction – Multipoint Calibration – Ozone Analyzer (TEI 49) Ozone Calibrator 
(TEI 49) 

3178-3315 Checklist Instruction – Multipoint Calibration – Ozone Analyzer (TEI 49C) Ozone Calibrator 
(TEI 49C) 

3178-3317 Checklist Instruction – Multipoint Calibration – Sulfur Dioxide Analyzer (TEI 43C-TL) 
Dynamic Gas Calibrator (TEI 146) (Not Included) 

3178-3320 Checklist Instruction – Multipoint Calibration – Ozone Analyzer (API 400) Ozone Calibrator 
(Dasibi 1003-PC) 

3178-3325 Checklist Instruction – Multipoint Calibration – Ozone Analyzer (CSI OA 325-2) Ozone 
Calibrator (Dasibi 1003-PC) 

3178-3350 Checklist Instruction – Weekly Station Visit – Sulfur Dioxide Analyzer (TEI 43C) Dynamic 
Gas Calibrator (TEI 146C) 

3178-3352 Checklist Instruction – Weekly Station Visit – Sulfur Dioxide Analyzer (TEI 43C) (70 ppb – 
90 ppb) Dynamic Gas Calibrator (TEI 146) 

3178-3354 Checklist Instruction – Weekly Station Visit – Sulfur Dioxide Analyzer (TEI 43C) (360 ppb 
– 440 ppb) Dynamic Gas Calibrator (TEI 146) 

3178-3356 Checklist Instruction – Weekly Station Visit – Sulfur Dioxide Analyzer (TEI 43C) (760 ppb 
– 840 ppb) Dynamic Gas Calibrator (TEI 146) 
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Appendix 3: Air Resource Specialists Standard Operating Procedures (con’t) 
II INFORMATION MANAGEMENT CENTER (IMC) PROCEDURES 

3340 Information Management Center (IMC) Concept and Configuration 
3345 Day to Day Network Operations Technical Support for the National Park Service Gaseous 

and Meteorological Monitoring Program 
3350 Collection of Ambient Air Quality and Meteorological Monitoring Data and Site 

Documentation  
3350-4000 Collection of Ambient Air Quality and Meteorological Monitoring Data Via Telephone 

Modem 
3350-4005 Collection of DataView Files via Telephone Modem 

3450 Ambient Air Quality and Meteorological Monitoring Data Validation 
3450-5000 Ambient Air Quality and Meteorological Monitoring Data – Level 0 Validation 
3450-5010 Ambient Air Quality and Meteorological Monitoring Data –Preliminary Validation 
3450-5020 Ambient Air Quality and Meteorological Monitoring Data – Final Validation 

3550 Ambient Air Quality and Meteorological Monitoring Data Reporting  
3550-5000 Ambient Air Quality and Meteorological Monitoring Data –Monthly Reporting 
3550-5100 Ambient Air Quality and Meteorological Monitoring Data – Annual Reporting 
3550-5200 Handling Requests for Ambient Air Quality and Meteorological Monitoring Data  
3550-5300 Submitting Ambient Air Quality and Meteorological Monitoring Data to the EPA AIRS 

Database 
3650 IMC Manager’s Maintenance Responsibilities for the Ambient Air Quality Database 

Management System (AQDBMS) 
 Air Quality Database Management System (AQDBMS) User’s Guide 
 Air Quality Database Management System (AQDBMS) Database Administrator and 

Programmer’s Reference 
 Air Quality Database Management System (AQDBMS) EPA AIRS Reference 
 Stackplot Program User’s Guide 

III. FIELD MAINTENANCE AND CALIBRATION PROCEDURES 
3000 Procedures for Semiannual Maintenance Visits to a National Park Service Ambient Air 

Monitoring Station 
3100 Calibration of Ambient Air Quality Analyzers 

3100-2000 Calibration and Routine Maintenance of Monitor Labs (ML) 8810 Ozone Analyzers 
3100-2001 Calibration and Routine Maintenance of Dasibi 1003-AH, 1003 RS or 1003-PC Ozone 

Analyzers 
3100-2002 Calibration and Routine Maintenance of Thermo Environmental Instruments Model 49 

(TECO 49) Ozone Analyzers 
3100-2003 Calibration and Routine Maintenance of API Model 400 Series Ozone Analyzers 
3100-2021 Calibration and Routine Maintenance of Thermo Environmental (TECO) 43C SO2 Analyzers 

3150 Calibration and Routine Maintenance of Meteorological Monitoring Systems 
3150-2020 Calibration and Routine Maintenance of Campbell Scientific CS105 Barometric Pressure 

Sensors 
3150-2100 Calibration and Routine Maintenance of Climatronics F460 or Qualimetrics 12XX Wind 

Speed and Direction Sensor Systems 
3150-2102 Calibration and Routine Maintenance of Climatronics F460 Wind Speed and Wind Direction 

Sensors Used with a Campbell Scientific 21XL or CR23X Datalogger  
3150-2103 Calibration and Routine Maintenance of R.M. Young Model 05305 Wind Monitor-AQ Wind 

Speed and Direction Sensor Systems 
3150-2105 Calibration and Routine Maintenance of Climatronics or Qualimetrics Temperature/Delta 

Temperature Systems 
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Appendix 3: Air Resource Specialists Standard Operating Procedures (con’t) 
III. FIELD MAINTENANCE AND CALIBRATION PROCEDURES 
3150-2110 Calibration and Routine Maintenance of Climatronics or Qualimetrics Dew Point/Relative 

Humidity Systems 
3150-2113 Calibration and Routine Maintenance of R.M. Young Temperature/Delta Temperature 

Systems 
3150-2114 Laboratory Calibration and Repair of Rotronics MP-101A AT/RH Sensors or Rotronics MP-

601A Relative Humidity Sensors 
3150-2115 Field Calibration and Routine Maintenance of Rotronics MP-101A AT/RH Sensors or 

Rotronics MP-601A Relative Humidity Sensors 
3300 Certification of Ozone Transfer Standards 

 CASTNet AUDIT PROCEDURES 
3755 CASTNet Ambient Air Quality Monitoring Audit Procedures 

3755-6100 Ozone Analyzer Audit Procedures (CASTNet Installations) 
3755-6110 Meteorological Sensor Audit Procedures (CASTNet Installations) 
3755-6120 Data Acquisition System Audit Procedures (CASTNet Installations) 
3755-6130 Dry Deposition/Visibility Mass Flow Controlled Audit Procedures (CASTNet Installations) 
3755-6140 Field Systems Audit Procedures (CASTNet Installations) 

 NEPHELOMETERS 
4100-3150 Routine Site Operator Maintenance Procedures for OPTEC NGN-2 Nephelometer Systems 

(CASTNet Installations) 
4100-3350 NGN-2 Nephelometer Monitoring System Diagrams and Component Descriptions 
4100-3375 Replacing and Shipping Nephelometer System Components 
4100-3400 Nephelometer Annual Laboratory Maintenance (IMPROVE Protocol) 
4200-2000 Calibration of Optec NGN-2 Nephelometers (IMPROVE Protocol) 
4400-5010 Nephelometer Data Reduction and Validation (IMPROVE Protocol) 
4500-5000 Nephelometer Data Reporting (IMPROVE Protocol) 
4600-5000 Nephelometer Data Archives (IMPROVE Protocol) 

   
Appendix 4: Harding ESE Laboratory Standard Operating Procedures 

 Laboratory - Instrumentation 
GLM3180-001 Determination of Selected Inorganic Anions in Water and Air Filters by Ion Chromatography 

for Acid Deposition Projects (EPA Method 300.0) 
GLM3180-004 Ammonia for Dry and Wet Deposition (Modified EPA Method 350.1) 
GLM3180-005 Inductively Coupled Plasma Atomic Emission Spectrometry: Perkin-Elmer Optima 3000 DV 

(Modified EPA Method 6010B) 
GLM3180-007 Hydrogen Ion (pH) in Water (EPA Method 150.1) 
GLM3180-008 Specific Conductance for Wet Deposition Samples (EPA Method 120.1) 
GLM3180-010 Acidity for Wet Deposition Samples (EPA Method 305.2) 
GLO3180-001 Sample Container Preparation for Dry and Wet Deposition 
GLO3180-002 Washing of Filter Pack Equipment, Denuders, and Filter Tweezers 
GLO3180-003 Central Sample Storage Organization for Dry and Wet Deposition Samples 
GLO3180-004 Filtering Wet Deposition Samples 
GLO3180-005 Wet Deposition Bucket Blank Sample 
GLO3180-006 Wet Deposition Field Bottle Blank Sample Preparation 
GLO3180-007 Procedure for Receiving, Assigning Sample Numbers, and Shipping CASTNet Wet 

Deposition Sampling Kits 
GLO3180-008 Receiving, Unpacking, and Login of One-Stage Filter Packs and Denuders 
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Appendix 4: Harding ESE Laboratory Standard Operating Procedures (con’t) 
GLO3180-009 Preparing and Shipping the One-Stage Filter Packs and Denuders 
GLO3180-010 Whatman Paper Filter Preparation with Potassium Carbonate 
GLO3180-011 Coating of Ambient Air Denuder Tubes  
GLO3180-012 CASTNet Three-Stage Ambient Air Filter Pack Receipt, Disassembly and Login 
GLO3180-013 Preparing and Shipping the CASTNet Three-Stage Filter Packs 

 Laboratory - Management 
GLO3180-014 Finalization/Definalization of Data Batches 
GLO3180-015 Procedure for Sample Information Changes and Additions 
GLO3180-016 Procedure for Data Entry Error Correction 
GLO3180-017 Computer Sample Login and Sample Arrival Notification 
GLO3180-018 Available Numbers Distribution 
GLO3180-019 Laboratory Information Management System (LIMS) Enterprise Backup System 
GLO3180-020 Procedure for Generating the Atmospheric Concentration Reports 
GLO3180-021 Data Submittal for Wet and Dry Deposition Samples 
GLO3180-022 Deionized Water Quality 
GLO3180-023 Setting Up Chemical Laboratory Analysis and Scheduling System (CLASS™) Field Groups 

and Preparing Sample Kit Labels 
  
Appendix 5: Harding ESE Health and Safety Plan (HASP) 
 Harding ESE Health and Safety Plan (HASP) 
  
Appendix 6: Data Operations Standard Operating Procedures 

1 Software Management Plan 
2 Hardware Maintenance Plan 
3 CASTNet Data Management System Application User Manual (pending) 
4 Database Backups 
5 Multi-Layer Model Operations 
6 Data Deliverables 
7 Data Analysis and Reports (pending) 

  
Appendix 7: Data Quality Objectives (pending) 
  
Appendix 8: Quality Management Plan 
 MACTEC, Inc. Quality Assurance Manual Policy Volume 

1.0 Organization 
2.0 Quality Assurance Program 
3.0 Design Control 
4.0 Procurement Document Control 
5.0 Instructions, Procedures and Drawings 
6.0 Document Control 
7.0 Control of Purchased Items 
8.0 Identification and Control of Materials, Parts, and Components 
9.0 Control of Special Processes 

10.0 Inspection, Examination, Surveillance, and Testing 
11.0 Test Control 
12.0 Control of Measuring and Test Equipment 



Clean Air Status and Trends Network  Quality Assurance Project Plan 

Index to the Appendices vii

Appendix 8: Quality Management Plan (continued) 
13.0 Handling, Storage, and Shipping 
14.0 Inspection, Test and Operating Status 
15.0 Nonconforming Materials, Parts, or Components 
16.0 Corrective Action 
17.0 Quality Assurance Records 
18.0 Audits 

 MACTEC, Inc. Quality Assurance Manual Procedure Volume 
1.0 Organization 
2.0 Quality Assurance Program 
3.0 Design Control 
4.0 Procurement Document Control 
5.0 Instructions, Procedures and Drawings 
6.0 Document Control 
7.0 Control of Purchased Items 
8.0 Identification and Control of Materials, Parts, and Components 
9.0 Control of Special Processes 

10.0 Inspection, Examination, Surveillance, and Testing 
11.0 Test Control 
12.0 Control of Measuring and Test Equipment 
13.0 Handling, Storage, and Shipping 
14.0 Inspection, Test and Operating Status 
15.0 Nonconforming Materials, Parts, or Components 
16.0 Corrective Action 
17.0 Quality Assurance Records 
18.0 Audits 

 Checklist for Reviewing EPA Quality Management Plans 
  

Appendix 9: Harding ESE Government Property Control Standard Operating 
Procedures 

 Harding ESE Government Property Control Standard Operating Procedures 
 
 


